Heme deficiency causes apoptosis but does not increase ROS generation in HeLa cells.
Mitochondria provide cellular energy supply via respiration and are the major sites for the generation of reactive oxygen species (ROS). Mitochondria also play a fundamental role in apoptosis. Heme is a key factor in mitochondrial function. Defective heme synthesis or altered heme metabolism is associated with numerous diseases. Here we investigated the molecular mechanism by which heme promotes HeLa cell growth and survival. We found that heme deficiency-induced apoptosis involves the release of cytochrome c and the activation of caspase 3. However, heme deficiency-induced apoptosis appears to occur by a unique mechanism distinct from those known to mediate mitochondrial-dependent apoptosis. Specifically, our data show that heme deficiency causes apoptosis in a pathway that is independent of ROS generation and the collapse of mitochondrial membrane potential. These results provide insights into how defective heme synthesis or altered heme metabolism causes diseases and how heme may control cell growth and cell death.